This paper puts the problem of macroeconomic imbalances in the euro area in an unconventional perspective, focusing on more intense interpersonal income comparisons between individuals from different euro area countries after introduction of a common currency. Costs and benefits of monetary integration (associated with more intense income comparisons) are expressed in terms of aggregate relative deprivation (ARD). It is demonstrated empirically that for 12 euro area countries greater cumulative costs of monetary integration expressed in ARD terms ("ARD losses") in the euro area are positively correlated with greater cumulative increase in the general price level, in the unemployment rate and greater budgetary deficits. No statistically significant relationship was found for appreciation of the real effective exchange rate, nor current account deficits.
introduction
There is a growing body of literature documenting macroeconomic imbalances in the euro area. From the point of view of adjustment processes accompanying economic convergence, countries characterized by lower levels of income per capita and lower productivity are expected to observe inflow of foreign capital, higher wage demand, accelerating inflation, appreciation of the real exchange rate, loss of international competitiveness, current account deficits and presumably budgetary deficits. It is also argued that alternatives to the economic convergence hypothesis should be taken into account and that behavioral considerations can accompany analysis of economic fundamentals (cf. e.g. Holinski, Kool, Muysken, 2010) . It is worth emphasizing that increased wage pressure, occurring especially in countries with relatively low levels of income per capita, may result from wage transparency achieved within the monetary union. As Clark & Senik (2010) demonstrated, income comparisons are important for three quarters of Europeans. This justifies augmenting traditional analyses of macroeconomic imbalances to include such concepts like relative deprivation which is a measure of stress resulting from interpersonal income comparisons.
This paper focuses on relationships between costs of monetary integration expressed in aggregate relative deprivation terms and macroeconomic imbalances observed by 12 European countries that adopted the euro in 1999-2001. This paper has empirical character and does not seek to understand the channels through which aggregate relative deprivation (ARD) might influence the evolution of macroeconomic imbalances in the euro area member states.
As it is likely that macroeconomic effects of individual feelings of relative deprivation associated with increased scale of income comparisons cannot be observed in the short term, this paper analyzes cumulative changes in the price level, real effective exchange rate and unemployment rate, as well as sums of budgetary deficits/surpluses and current account deficits/surpluses calculated since the adoption of the euro.
On the basis of Eurostat (2016) data it is demonstrated empirically that in euro area greater cumulative costs of monetary integration expressed in ARD terms ("ARD losses") are positively correlated with greater cumulative increase in the general price level, greater cumulative increase in the unemployment rate and greater sums of budgetary deficits. However, no statistically significant relationship was found for cumulative appreciation of the real effective exchange rate, nor sums of current account deficits.
The paper is organized as follows. Subsequent sections explain how to measure costs of monetary integration expressed in ARD terms, and present data and methodology. Then, the impact of "ARD losses" on selected variables depicting macroeconomic imbalances is estimated. Final section concludes.
measuring the costs and benefits of european monetary integration in ARD terms
Considerations conducted in this paper are based on Stark & Wlodarczyk (2015) . Accordingly, aggregate relative deprivation (ARD) is calculated as the sum of the levels of stress resulting from income-based comparisons experienced by all the individuals in a particular euro area member country or in the euro area as a composite entity, following the equation:
( 1) where RD(x i ) is the relative deprivation experienced by individual i, F(x i ) is the fraction of those in a population of n members whose incomes are smaller than or equal to x i , and E(x -x i | x > x i ) is the mean excess income. This paper refers to an ideal situation of perfect wage transparency in which every individual used to conduct within-country income comparisons until the day of adoption of the euro and then started to compare himself with all the other individuals from the euro area. In reality, values of aggregate relative deprivation should be lower than obtained results and depend on individual perceptions of reference groups. Stark & Wlodarczyk (2015) assumed that "ARD gains (losses)" occur when the values of ARD calculated for a given country as a member of the euro area (including within-area comparisons) are lower (greater) than hypothetical values of ARD calculated for each country separately (allowing for within-country comparisons only). They demonstrate that the distribution of the costs and benefits from monetary integration (evaluated in terms of ARD) is uneven and that the sum of "ARD losses" is greater than the sum of "ARD gains". In general, monetary integration is
276 Problemy wsPółczesnej ekonomii ARD-detrimental for individuals from low-income countries who start to observe more individuals with higher incomes from other countries. This paper is based on the assumption that "ARD gains" and "ARD losses" can be summed up exactly in the same way as budget surpluses and deficits accumulate over time. Thus cumulative costs and benefits of joining the euro area in terms of ARD are understood as the sum of differences between hypothetical value of ARD without adopting the euro and ARD in the monetary union. Therefore, cumulative "ARD gains" (hereafter CARDG) for country j are calculated as: (2) If CARDG> 0, a country experiences net gains from monetary integration in terms of ARD, but if CARDG< 0, a country incurs a net loss during the period of analysis.
Data and methodology
From a macroeconomic perspective, aggregate relative deprivation can be calculated as: (3) where G stands for the Gini coefficient, n is the population size, and x represents a measure of mean income. Therefore, data on the Gini coefficient of equivalized disposable income, on population size as of January 1 of each analyzed year, and on two measures of mean income: nominal GDP per capita (hereafter GDPPC) and GDP per capita in Purchasing Power Standards (hereafter GDPPPS) for 12 European countries that adopted the euro in 1999-2001 were extracted from the Eurostat Statistics Database (2016) 2 . Consequently, two alternative variables measuring cumulative 2 In fact, Eurostat does not provide data on the Gini coefficient for the euro area as a composite entity on account of its changing composition. Therefore, extracted data were used to reconstruct income vectors of each member country and the euro area as a whole (to obtain comparable results) on the basis of equation (1). For details and assumptions underlying this procedure see Stark & Wlodarczyk (2015) . To identify the effects of cumulative costs and benefits of joining the euro area in terms of ARD as well as other variables on macroeconomic imbalances in a longer perspective, afollowing set of cross-sectional regressions is estimated (4) where Y, the dependent variable, denotes selected variables depicting macroeconomic imbalances (HICP, REER, CA, UNEMP and BUDG), CARDG stands for cumulative gains and losses of joining the euro area in terms of ARD (following equation (2)) for two measures of mean income (CARDG_GDPPC and CARDG_GDPPPS), while X i represent control variables. To estimate the model OLS regressions are used.
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results
Main estimation results are reported in table 2. The estimated coefficients of cumulative gains of joining the euro area in terms of ARD calculated for two measures of mean income are negative and statistically significant in models 1-3 where the dependent variable is the index of cumulative increase in the general price level. Negative sign means that greater gains (in terms of ARD) are associated with smaller increase in the general price level and conversely, countries experiencing social costs of monetary integration are also expected to observe greater increases in the general price level (higher inflation).
This result is in accordance with economic literature and simple intuition. As signaled earlier, already before its introduction the euro was expected to increase wage pressures, especially in euro area countries with relatively low levels of income per capita, because workers and trade unions were likely to translate the wage transparency achieved within the monetary union into higher wage demands. This in turn could mean higher unemployment rate in these countries and higher demand for expenditures from the European Union budget (e.g. Welfens, 1998) . Simultaneously, companies from these countries could observe reduced margins (resulting from higher labor costs and lower prices associated with both wage and price transparency) which could have a detrimental impact on their competitiveness and might lead to appreciation of the real effective exchange rate. In fact, even if the higher wage demand was not satisfied it could be associated with country's decreasing competitiveness, because of lower effort exerted by individuals with lower income, their lower productivity, higher unemployment rate and higher values of Gini coefficient (cf. Akerlof, Yellen, 1990) .
Other estimation results confirm at least some of these predictions. Negative and statistically significant coefficient of CARDG_GDPPC in model 6 means that greater gains (in terms of ARD) are associated with smaller increases in the unemployment rate. On the other hand, countries experiencing social costs of monetary integration are also expected to observe greater increases in the unemployment rate. Positive and statistically significant coefficient of CARDG_GDPPPS in model 8 means that greater gains (in terms of ARD) are associated with a better fiscal situation, while countries characterized by high costs of monetary integration are much 280 Problemy wsPółczesnej ekonomii more likely to experience significant budget deficits. Nevertheless, one has to notice low value of R 2 in model 8. Coefficients of CARDG_GDPPC obtained in model 4 and 5 are not statistically significant, but their values do not contradict the character of expected relationships. One may expect greater gains of joining the euro area in terms of ARD to be associated with a depreciation of the real effective exchange rate or an appreciation that is much weaker than in countries experiencing "ARD losses". This explains a close to zero, but positive value of coefficient in model 4. Similarly, one may expect a positive relationship between "ARD gains (losses)" and current account surpluses (deficits) as predicted by model 5.
concluding remarks
According to the Committee on the Study of Economic and Monetary Union (1989), the euro area was expected to bring about a significant increase in economic welfare. However, adequate structural adjustments (as well as highly compatible economic policies, in particular in the fiscal domain) were seen necessary to spread these welfare gains among constituent countries and to avoid persistent macroeconomic imbalances. Otherwise, the overall impact on peripheral regions was expected to be negative. Recent developments in the euro area confirm that these concerns were justified. This paper puts the problem of macroeconomic imbalances in the euro area in an unconventional perspective, emphasizing the social aspects of circulation of a single currency, including the increase of aggregate relative deprivation as a consequence of more intense income comparisons between individuals from different euro area countries.
This paper demonstrated that the impact of cumulative costs and benefits of adopting the euro in terms of ARD on cumulative increase in the general price level is strong. There are also relatively weak (but statistically significant) relationships between these costs and cumulative increase in the unemployment rate or the sum of general government budget deficits/surpluses since the euro adoption. Nevertheless, there seem to be no statistically significant relationship between cumulative costs and benefits of adopting the euro in terms of ARD and cumulative appreciation of the real effective exchange rate, nor the sums of current account deficits/surpluses. Naturally, these conclusions have a preliminary character and one should take into account significant limitations of the methodology proposed in this paper. Further research could focus on building more comprehensive models, including e.g. more in-depth analyses of country specific patterns and experience of later entrants or on investigating possible channels through which aggregate relative deprivation might influence the evolution of macroeconomic imbalances in the euro area.
